abstract Using the Hubbard model Hamiltonian in a mean field level, we examine the variation of antiferromagnetic strength with applied magnetic field. It is demonstrated that minima in the antiferromagnetic strength exist at the the even integer denominator values of rational number for magnetic flux per plaquette. The undulatory behavior of antiferromagnetic strength with the external magnetic field is found. It is seen to be related to the undulatory net statistical phase owing to the influence of the applied magnetic field.
I. Introduction
Earlier Hasegawa et.al. [1] examined the total kinetic energy of spinless noninteracting electrons in two-dimensional lattices as a function of magnetic flux per plaquette and found an absolute minimum for the case of one flux quantum per particle for a square lattice. One of the most widely used computational methods for the studies of interacting electron systems is the Hubbard model
Hamiltonian [2] for various investigation of physical properties [3] [4] [5] . In the present study, we pay attention to the variation of antiferromagnetic strength, band gap and total energy with the applied magnetic field for the system of interacting electrons in a two-dimensional square lattice.
II. Variation of Antiferromagnetic Strength, Total Energy and Band Gap with External Magnetic Field
With the external magnetic field, the one-band Hubbard Hamiltonian is written,
Here t and U are the hopping integral and the Coulomb repulsion energy respectively. µ is the chemical potential. i, j stands for summation only over the nearest neighbors. n jσ is the number operator for an electron of spin σ at site j, n jσ = C Applying the mean field (Hartree-Fock) approximation [6] to the Hubbard model Hamiltonian with the use of the two component spinor,
and the spin operators,
and
one readily obtains
where
where S z (j), S + (j) and S − (j) denote the average values of S z , S + and S − respectively in the ground state. , and 
III. Conclusion
In the present study we examined the variations of the total electronic ground state energy, band gap, and antiferromagnetic strength(order) with the magnetic flux for various strengths of electron correlation. The absolute minima of antiferromagnetic strength, total electronic energy and band gap were found to invariably occur at the value of magnetic flux, φ = 
